especially by clinicians in the United States and, whereas only a very small percentage of patients with mild hypertension will derive measurable benefit from treatment in terms of mortality or morbidity, all are exposed to the risks of medication and the cost of treating them could be very expensive.
In discussion, Professor HEM Kay (London) said that they had costed various cytotoxic drug regimens and had calculated that marrow transplants cost £10 000 per young life saved. When they were forced to economize, they decided they could save £155000 per year by closing the early diagnostic unit for lumps in the breast at the Royal Marsden Hospital. However, as a result of public pressure stimulated by television, the DHSS had instructed them to keep the unit open, although they knew that the resources could be better used elsewhere. It was another example of politics overriding rational decisions.
Dr D M Burley (London) said that although rifampicin is an expensive drug, its use has proved to be highly economic because it has halved the period of treatment necessary for tuberculosis and greatly reduced non-medication costs, especially hospital care. Dr M Chaput de Saintonge (London) reported that the DHSS had refused to support a trial which could have saved them £2 million per year on antibiotics. He also pointed to the difficulty of defining, let alone measuring, clinical benefit.
In conclusion, there was a general consensus that there is a need for more collaboration and that further meetings should be held with economists. Dr Mooney suggested two priority areas where they could help: with formularies and with drug trials. Drug evaluation has hitherto largely ignored economic considerations. Economists, like statisticians, should be consulted at an early stage. azar). The leishmanias are parasites of macrophages. Much of the immunopathology follows destruction of tissue by the organisms or tissue autolysis during host responses. The parasite must survive within its hosts if it is to be transmitted successfully from one host to another, as from man to the sandfly vector. Consequently, pathogenicity is linked with the parasite's ability to evade nonspecific resistance mechanisms, specific acquired immune responses, and to prevent induction and expression of host immunity.
In various strains of mice infected with Leishmania tropica, inoculation of parasites produced a single healing cutaneous lesion, as normally occurs in man, while in other mice (notably BALB/c) infection was uncontrolled and led to fatal metastases. The susceptibility to widespread infection is largely independent of the © 1983 The Royal Society of Medicine Journal oj the Royal Society oj Medicine Volume 76 October 1983 889 major histocompatibility complex (H-2) and is Controlled by a single autosomal gene (Howard et al. 1980a) . Innate susceptibility, and hence pathogenicity, was shown to be linked to macrophage properties (Gorczynski & MacRae 1981) . In like studies with L. donovani, the cause of visceral leishmaniasis, similar conclusions were reached about innate .susceptibility and this is linked to properties of Kupffer cells (P Crocker et al., in preparation) . Dr Liew and his colleagues found no evidence for humoral protective mechanisms, but lesion size and resolution were related to delayed type hypersensitivity (DTH) responses (Liew et al. 1982) . In the highly susceptible mice like BALB/c, a protective DTH response does not occur because of the development of antigen-specific suppressor cells (T.) (Howard et al. 1980b) . Sublethal irradiation of BALB/c mice, or treatment with cyclophosphamide prior to infection, allowed recovery from infection because precursors of the T s were preferentially eliminated (Howard et al. 1981) . Normally macrophages are able to cope with infection;. Iymphokines secreted by TDH cells activate the macrophages to kill the parasites. A high dose of parasite antigen, and probably other host factors as well, may lead to T s production, a consequent depression of TDH response and inability of macrophages to control infection. Pathogenicity is thus determined by the nature of the host response.
Malaria, like leishmaniasis, is not a single disease. The pathogenicity of infection due to Plasmodium falciparum is caused by the intraerythrocytic stages of the parasite and has been related to parasite density. Death is associated with various factors, notably accumulation of parasitized erythrocytes in vital organs, especially the brain, lungs and kidneys, gross anaemia which is multifactorial in origin, and less commonlydisseminatedintravascular coagulation. Dr G Pasvol (John Radcliffe Hospital, Oxford) considered three aspects of pathogenesis of malaria due to Plasmodium Jalciparum: (I) the nature of receptors on erythrocytes which determine whether invasion of the cell by the parasite can occur;' (2) the sequestration of infected red blood cells in capillaries of the deep circulation; and (3) evidence for toxin production by the parasites.
Crucial in the pathogenesis of malaria is invasion of the red cell by the merozoite. There is a specific host-parasite interaction determined by receptors located on the red blood cell membrane. This restricts the range of host species or individuals that can be infected by a particular parasite. Perhaps the best known example of host parasite specificity is the association between the DUffy blood group antigen and susceptibility to P. vivax. The age of the erythrocyte may also be important since P. falciparum preferentially invades young cells (Pasvol & Wilson 1982) , though this is not as pronounced as that shown by P. vivax. P. Jalciparum initially attaches to erythrocytes via receptors located on the red cell sialoglycoproteins, notably glycophorins A and B (Pasvol et al. 1982a) . Removal or natural absence of these sialoglycoproteins, as in En(a-) individuals who are glycophorin A deficient, leads to decreased invasion of their red cells by the parasite (pasvol et al. 1982b) . It is proposed that a protein on the surface of the Plasmodium merozoite binds to clusters of oligosaccharides on the cell surface. A second step is then postulated whereby the Wr b antigen, located close to the membrane of glycophorin A, interacts with the merozoite allowing the parasite to enter the cell. Interaction with the underlying red cell cytoskeleton is.as yet unclear (Pasvol & Jungery 1983) . The 'metabolic activity' of the cell is a determinant of invasion and deformability of the erythrocyte is also important, the protective effect of certain haemoglobinopathies against P. falciparum being explained in this way.
P. Jalciparum-infected
erythrocytes are frequently seen by electronmicroscopy to have 'knobs' on their surfaces which express parasite antigen and appear to be associated with the sequestration of parasitized cells in the capillaries of the brain, lungs and other organs. However, there are 'knobless' strains that still accumulate in the capillaries, and the ability to sequester seems to relate to splenic function rather than the presence of knobs. It may be that changes in the exposure of carbohydrates on the infected cell surface are important in binding to endothelial cells since, unlike uninfected cells, infected cells bind the lectins peanut agglutinin and soybean agglutinin (David et al. 1981) . Sequestration may not only result in tissue damage but may also represent a means of immune evasion whereby the parasite avoids splenic destruction.
Recent work by Dr Ian Clark and others has shown that oxidant stress in malaria infection destroys malaria parasites within erythrocytes by reactive oxygen species such as hydroxyl radicals, hydrogen peroxide and superoxide anions (Clark & Hunt 1983) . Other products of macrophages, such as tumour necrosis factor, have also been shown to be parasiticidal. Clark argues that the free radicals, as well as causing parasite death, also cause the damage that is responsible for the disease. This exciting possibility may not only be relevant in malaria but in parasite and infectious disease as a whole.
Dr L Hudson (Department of Immunology, St George's Hospital, London), in discussing Chagas' disease, caused by Trypanosoma cruzi, also stressed that the usual outcome of infection is not disease. The acute phase of infection following contaminative transmission from faeces of reduviid bugs is characterized by the presence of trypanosomes in the blood. Some patients may die at this stage, but infections in the majority become inapparent though the parasite remains in its intracellular form within heart muscle cells, macrophages and elsewhere.
Chronic Chagas' disease, if it occurs, will not appear until many years later, yet it has been proposed that the chronic pathology is basically a neuropathy due to loss of neurones during the acute phase of infection. Dr Hudson described likely mechanisms involved, derived from experimental work on rodent infections. Parasite antigens become absorbed onto uninfected as well as infected cells which then are susceptible to immune attack. T. cruzi does not usually invade neurones and their destruction appears to relate to cross-reaction between parasite and neuronal antigens. Monoclonal antibodies directed against (rat) dorsal root ganglion cells were shown to cross-react with T. cruzi (Wood et al. 1982) ; monoclonal antibodies directed against the parasite also react with neurones and demonstrate that the acquired immune response to the parasite can damage host cells. Dr Hudson guessed that IgM antibodies could cross-link parasites to human cells, and that the initial host cell damage is an increase in permeability leading to release of antigens of neurones which are 'attacked' by antibodies to T. cruzi. Crossreacting monoclonal antibodies were shown experimentally to bring about rapid death of infected mice, whereas monoclonals directed only against the parasite gave a good measure of immune protection. The conclusion was that pathogenesis is associated with the acute phase of infection and controlling this would alleviate chronic disease (Hudson 1983) .
Dr D Denham (London School of Hygiene and Tropical Medicine) discussed pathogenesis associated with the filarial worms. Adult worms are found in the lymphatics and larval microfilariae in the blood of man. The microfilariae are rarely pathogenic, but the number circulating is a guide to the degree of infection. It is the presence of the adult worms in the lymphatics that produces the clinical lymphangitis, lymphadenitis, pitting oedema, elephantiasis and hydrocele, yet Dr Denham provided experimental evidence that lymphatics were not blocked while the worms are alive. Fibrosis of the walls of the lymphatics containing worms occurred and this process was Tlymphocyte dependent. After repeated (weekly) infection of cats with Brugia pahangi, microfilarial levels suddenly fell to zero. The cat had cleared microfilariae from its blood and reinfection was not possible.
Antibody-dependent cell-mediated immunity to microfilariae has been demonstrated, the outersheath of the larvae being attacked by neutrophils in concert with immunoglobulin and complement. Attack directed against the, then, unsheathed microfilariae is principally by eosinophils. Immunodepression occurs during filarial infection, but this is a specific hyporesponsiveness, not the nonspecific depression that is found with many other infections. Multiple infection, as can occur in endemic areas or be reproduced with the cat-B. pahangi model, leads to production of antibody against infective larvae but not against microfilarial sheaths. The latter are demonstrable in post-microfilaraemic patients and are indicative of pathology, thus providing another example of close association between acquired immunity to a parasite and the onset of pathological change.
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